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Blood  plasma  tocopherol  determinations  on  daily  cows  and  calves 
have  been  made  using  a modified  hydrogenation  procedure  that  was 
originally  described  by  Quaife  and  Biehler  in  Journal  of  Biological 
Chemistry  159  : 663,  1945* 

Calves  less  than  one  month  of  age  had  very  low  plasma  tocopherol 
levels  but  the  concentration  increased  as  they  became  older*  The  rate 
of  increase  and  the  ultimate  level  attained  depended  on  other  constituents 
of  the  diet  as  well  as  the  tocopherol  intake# 

The  tocopherol  values  obtained  on  calves  and  cows  on  various  diets 
and  levels  of  intake  of  tocopherol  are  presented  in  Table  1# 

The  calves  in  group  1 were  reared  under  practical  herd  conditions 
and  received  whole  milk  until  4 to  6 weeks  of  age  at  the  rate  of  6-12 
pounds  per  day,  then  skim  milk  until  8 months  of  age  at  the  rate  of 
12—14  pounds  per  day#  Three  pounds  of  a simple  grain  mixture  was  fed 
until  six  months  of  age  when  it  was  increased  to  4 pounds  per  day# 

Alfalfa  hay,  U#  S.  No#  2,  was  supplied  ad  libitum#  After  6 months  of 
age  the  male  calves,  group  2 fed  the  same  as  group  1,  were  allcwed  to 
graze  on  pasture# 

The  calves  in  groups  3 to  14  were  fed  whole  or  a synthetic  milk 
at  the  rate  of  10  to  12  pounds  per  hundredweight  (cwt#)  per  day#  The 
rations  of  some  of  these  calves  were  supplemented  with  2 to  4 pounds 
of  alfalfa  hay,  1 to  2# 5 pounds  of  grain  or  with  an  equivalence  of  50- 
200  mg#  alpha  tocopherol  as  a distilled  acetylated  tocopherol  concentrate 
administered  by  capsule# 

The  heifers  in  groups  15  and  16  were  reared  on  a limited  milk- 
limited  grain  regime  and  received  either  U#  S®  No#  1 alfalfa  hay  or 
different  kinds  of  silage  as  the  roughage  source# 


y Paper  presented  at  the  annual  meeting  of  the  American  Dairy  Science 
Association,  Michigan  State  College,  East  Lansing,  Michigan,  June 
20-23,  1955# 
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Plasm  tocopherol  levels  were  approximately  the  same  for  calves 
in  groups  3 or  15®  The  addition  ©f  either  grain  ©r  alfalfa  to  calves 
on  -whole  milk  (groups  4 and  5)  increased  the  plasma  levels  but  to  a 
smaller  degree  than  did  the  addition  of  SO  mg©  ©£  alpha  tocopherol 
(groups  6 and  7)®  Higher  amounts  ©f  alpha  tocopherol  supplementation 
( groups  8,  9 and  10)  did  not  materially  increase  the  plasma  level  over 
the  level  attained  with  a suppiment  of  SO  mg® /day®  The  addition  of 
alfalfa  hay  or  grain  to  calves  receiving  a daily  supplement  of  50  mg® 
alpha  tocopherol  did  not  increase  the  level  above  those  receiving  only 
the  50  mg©  of  alpha  tocopherol® 

Calves  receiving  a synthetic  milk  (group  12)  cospoged  of  casein, 
cerelos®,  lactose,  lard,  minerals  and  vitamins  with  alpha  tocopherol 
added  to  furnish  20  mg®  per  cwt#  showed  a decrease  is  plasna  level  as 
age  increased®  The  calves  on  this  and  lower  intakes  of  tocopherol 
eventually  developed  vitamin  E deficiency  symptoms  © They  were  cured  by 
injection  and  feeding  large  amounts  of  the  vitamin  daily®  Supplementation 
©f  this  synthetic  diet  with  a capsule  containing  50  mg®  alpha  tocopherol 
increased  plasma  levels  and  prevented  any  deficiency  from  developing® 

Supplementing  the  calves  on  the  synthetic  diet  with  50  mg.  ©f 
alpha  tocopherol  did  not  produce  plasma  values  as  h±g£i  as  did  supple- 
menting whole  milk  fed  calves  with  an  equivalent  amount  (groups  13  and 
14  compared  with  groups  6 and  7)®  Whole  milk  which  furnished  approxi- 
mately 5 to  6 mg®  tocopherol  per  cwt®  produced  higher  plasma  tocopherol 
levels  than  did  synthetic  milk  which  furnished  20  mg® /cwt® 

Female  calves  receiving  silage,  (legume,  grass,  or  com)  had 
higher  plasma  tocopherol  levels  than  calves  receiving  alfalfa  hay 
(compare  groups  15  and  16)®  Similarly,  cows  receiving  green  feed 
had  higher  levels  than  one  cow  that  was  restricted  to  alfalfa  hay® 

The  calves  in  group  2 that  were  placed  on  pasture  showed  a higher 
value  than  those  in  group  1 that  received  no  green  feed# 

Calves  with  diarrhea  or  other  digestive  upsets  had  materially 
lower  values  than  noimal®  When  alpha  tocopherol  supplements  were 
given  to  calves  with  diarrhea  only  a slight  and  very  slow  increase 
in  plasma  level  occurred#  The  same  amount  of  supplement  given  to 
other  calves  would  produce  an  immediate  5 to  4 fold  increase  in  plasma 
level® 


This  preliminary  information  indicates  that  the  amount  of  intako, 
type  of  diet  and  condition  of  animal  influence  the  level  of  tocopherol 
in  the  blood  plasma  of  dairy  animals® 


Table  1. —Alpha  tocopherol  levels  in  the  blood  plasma  of  dairy 
animals  on  various  diets  at  the  ages  indicated 
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